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Attention was first drawn to the bone marrow as an investigative fold in acute dis-
seminated lupus erythematosus by Hargraves, Richmond and Morton (1). They noted a
peculiar phenomenon of phagocytosis, the so called "L. E. cell," to be a characteristic
feature. Haserick and Sundherg (2) corroborated tbeir findings and pointed out the value of
the bone marrow as a diagnostic aid in suspected cases of acute disseminated lupus erythe-
matosus. Sundberg and Lick (3) found the L. E. cell in the peripheral blood as well as hone
marrow preparations. We have confirmed this observation in a recent ease.
These findings raised the question of whether the L. E. cell was a primary cytologic al-
teration or was secondary to some change in the blood. Our experiments were designed to
answer this question by adding "cell-free" plasma from patients with acute dissemioated
lupus erythematosus to bone marrow preparations from normal persons.
METHOD
Plasma was obtained from peripheral blood oxalated in the usual manner. After centrifu-
gation the plasma was drawn off and stored cold but not frozen in the ref rgerator. One half
cubic centimeter of plasma was added to the heparnized bone marrow preparations in
paraffin containers. The combined material was centrifuged in hematocrit tubes, after which
the myeloid-erythroid layer was removed with a capillary pipette. Smears of this layer were
made by the two coverslip method and stained with Wright's stain. Approximately one half
hour elapsed between the addition of the plasma and the staining.
In our experience direct smear preparations of the bone marrow have never yielded the
L. E. cell in satisfactory numbers. For this reason all bone marrow examinations in this
study were made by the eoacentration technic. Schleieher and Sharp's (4) heparinization
method, as modified by Limarzi (5) was utilized almost exclusively and with highly satis-
factory results.
Bone marrow preparations from normal persons were divided into three portions. Each
was heparinized and concentrated for individual study. The first portion, to which nothing
was added, served as one control. The second portion served as another control. To it was
added plasma from patients who did not have acute disseminated lupus erythematosus. The
third portion of the normal bone marrow was combined with the plasma of a patient with
acute disseminated lupus erythematosus.
RE5ULT5
Plasma from four patients with acute disseminated lupus erythematosus produced similar
alterations when added to normal bone marrow preparations. The most striking feature was
a ehemotactie attraction of polymorphonuclear leukocytes around a peculiar acidophylic
amorphous mass (Fig. 1, B & D) The number of leukoeytes in these rosettes varied from
two to ten.
Intermingled among the clumps of leukocytes were typical L. E. cells. These were poly-
morphonuclear leukocytes with a round, homogenized, smoky mass in the Hof (Fig. 1, B
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FIG. 1. Clumping and phagocytic phenomena induced in normal bone marrow by
plasma from patients with acute disseminated lupus erythematosus.
A. Normal bone marrow preparation (X 250).
B. Same bone marrow preparation after the addition of plasma from a patient with
acute disseminated lupus erytbematosus.
Arrow points to an L. E. cell. Note five "rosettes" of polymorphonuclear leukocytes
clumped around amorphous masses (X 250).
C. Same bone marrow preparation as B. Higher magnification of an L. E. cell (X 700).
D. Same bone marrow preparation as B. Higher magnification of three "rosettes" of
polymorphonuclear leukocytes (X 700).
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& C). The number of L. E. cells per high powered field varied from none to twelve. The
greatest total number per smear was noted in preparations made with the plasma of the
sickest patient. Boiling this plasma destroyed its ability to induce the phenomenon of
phagocytosis.
None of the normal bone marrow preparations revealed either the chemotaxis of leuko-
cytes nor the L. E. cell. Addition of plasma from normal persons, from patients with chronic
discoid lupus erythematosus and from a patient with hyperglobulinemia secondary to cir-
rhosis, failed to reproduce the phenomenon.
COMMENT
These studies offer strong evidence in favor of the hypothesis that the L. E. cell is second-
ary to some element in the plasma of patients with acute disseminated lupus erythematosus.
As a visible indicator of an unknown substance it seems to compare favorably with inclusion
bodies commonly associated with virus diseases. It might be argued that the L. E. cells were
passively transferred to the normal marrows, since it is almost impossible to prepare a
truly "cell-free" plasma. Microscopic examination of the plasma revealed a few cells, but
the number was infinitesimal compared to the large number of L. E. cells induced in the
normal marrows. It therefore seems inconceivable that the L. E. cells could be accounted
for by simple cell transfer.
Further investigations are in progress to determine what fraction of the plasma contains
the inclusion producing element. It is suggested that this method may be useful in testing
the efficacy of therapeutic measures, since it is quite possible that drugs which inhibit the
inclusion producing element of L. E. plasma may be of therapeutic value.
Until other diseases have been studied in this way, the phagocytic phenomenon must be
regarded only tentatively as specific for acute disseminated lupus erythematosus. Diseases
of the so called collagen group especially merit similar studies in order to establish the
specificity of this observation.
5IJMMAEY
A method is described by means of which it is possible to induce chemotaxis of poly-
morphonuclear leukocytes and the L. E. cell in normal bone marrow preparations with
plasma or serum of patients acutely ill with disseminated lupus erytbematosus. Normal
plasma, hyperglohulinemic plasma from a patient with cirrhosis, and plasma from patients
with chronic discoid lupus erythematosus failed to produce the phenomenon.
Added in press: Since this report was submitted for publication a corroborative study
was approved. See Hargraves, NI. M.: Production in Vitro of The L. E. Cell Phenomenon:
Use of Normal Bone Marrow Elements and Blood Plasma from Patients with Acute Dis-
seminated Lupus Erythematosus. Proc. Mayo Clinic 24: 234—237 (April 27) 1949.
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